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Abstract: 

Located in the Center of Clifton, Burnet Woods is a Cincinnati, OH public park owned and 
operated by the Cincinnati Parks Board. Many wrong perceptions of the park have led to Burnet 
Woods being an underutilized public space. Some members of the local community, especially 
students of the university, perceive the park as a dangerous place and are afraid to use it. Our 
goal for this project is to propose design solutions for the development of park amenities in order 
to generate excitement about Burnet Woods. We believe that music is the perfect medium to 
accomplish such a goal; therefore, we are proposing to design an outdoor Amphitheater. 

The first design option is to be located near Ludlow Avenue and Brookline Avenue and have a 
seating capacity of approximately 800 that is also ADA accessible and has a 1,500 square foot 
stage. The second design option is to be located at the south end of Brookline Avenue with a 
seating capacity of 500 and a 1,000 square foot stage. The third option is near Dixmyth, but was 
found to not be suitable based on our design criteria. To determine these locations a thorough site 
analysis was conducted considering topographical features for the seating, the direction of the 
sun, proximity of parking, distance to the University of Cincinnati. Each location was given 
values to those criteria that were weighted, scored, and compared. A sound analysis had to be 
conducted because of the proximity of the Ludlow Design to the residential part of Clifton. The 
sound analysis results showed that the ambient noise of 64 Db, on a Sunday afternoon, was not 
exceeded when music was played at our site location. For each location, site plans, elevations, 
and structural drawings were created. The total cost of the Ludlow Design is estimated at 
$633,459.00, while the Brookline Design is estimated at $517,078.00. Each design takes into 
account economic, social, user, and environmental factors. We believe that these proposed 
additions to the park will bring more people into the park, which will help improve its image. 
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Deliverables: 

 Plan drawings – layout plan, site plan(s), utility plan(s), enlarged plan of structures 
o Building plans shall be fully conceptualized and dimensioned. 
o Site Plans shall be developed to a point that site construction could begin. 

 Detail drawings – building section(s) depicting dimensions and program, building 
sections (s) depicting structure, sections and details of seating area construction, and/or 
other sections related to the amphitheater. 

 Calculations for structural design of building structures. 
 Detailed Cost Estimate 

 
Scope of work 

 Design 2 Alternative based on size and location for both musical and multi-functional 
performances. 

 Design Option 1: (Ludlow Location) 
o To be located near Ludlow Ave and Brookline Ave 
o Construction of a +/-1,500-sq. ft. stage structure for musical and theatrical 

performances.  
o Structure must have power available to satisfy the lighting and stage equipment 

requirements. 
o Seating to be built for approximately 800 capacity 
o Must be ADA accessible 
o Design to consider acoustical issue such as sound direction and noise bleed 
o Locate and specify means of access to the amphitheater – i.e. access paths, trails, 

roads or otherwise. 
 Design Option 2: (Brookline Location) 

o To be located near the south end of Brookline Ave 
o Construction of a +/-1,500-sq. ft. stage structure for musical and theatrical 

performances.  
o Structure must have power available to satisfy the lighting and stage equipment 

requirements. 
o Must be ADA accessible 
o Design to consider acoustical issues such as sound direction and noise bleed 
o Seating to be built for approximately 500 capacity 
o Locate and specify means of access to the amphitheater – i.e. access paths, trails, 

roads or otherwise. 
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Introduction: 

 

Burnet Woods is a park in the Cincinnati, Ohio neighborhood of Clifton located on the northern 
border of the University of Cincinnati and is controlled by the Cincinnati Park Board. Widely 
viewed as being under-utilized, our hope is to change the public perception of the park through 
renovations and new designs. The current perception of the park is that it is a dangerous place to 
be, especially in the evening. Informed community members, and frequent users of the park, 
realize this is an unfair, untrue perception; Burnet Woods has no more of a safety problem than 
any other area of Clifton.  

 The large 90 acre park sits right in the heart of Clifton, an entirely urban neighborhood, and 
provides a natural “oasis” for the community. The Cincinnati Park Board has plans to renovate 
Burnet Woods in the near future, which is part of the Centennial Master Plan for the entire 
Cincinnati Parks system. Our goal is to propose new ideas, which can be incorporated into the 
Park Board’s Master plan, that we believe would revitalize the park. 

Realizing the great potential of having concerts and other performances in Burnet Woods, we are 
proposing to construct an amphitheater capable of holding small to medium sized performances. 
We also want the outdoor theater to provide a space which is multi-functional, but have the 
primary focus as a concert venue. Given the close proximity to UC’s Cincinnati Conservatory of 
Music, an amphitheater in Burnet Woods would be a great place for students to perform recitals 
and spring concerts. Inviting local music artists and performers to use the amphitheater is very 
important as well, because engaging the surrounding community and drawing them to Burnet 
Woods will help to bring life back to the park. 
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Background:

Burnet Woods has an existing bandstand.  It is one of the oldest structures in the park built in 
1911 and still standing today.  The bandstand can be rented for events and concerts through the 
Cincinnati Park Board’s website (http://www.cincinnatiparks.com/burnet-woods). Currently the 
bandstand is closed because of ongoing repairs. 

The Master Plan by Cincinnati Parks to update Burnet Woods talked about renovating the 
existing bandstand.  The bandstand is one of the oldest structures in the park, its current 

condition is starting to deteriorate from 
old age.  The current bandstand is small 
and underutilized.  A larger capacity and 
more open amphitheater would attract 
more users and open up more 
entertainment opportunities for the 
surrounding area.   

We began our design process for the 
amphitheater by first analyzing the layout 
of Burnet Woods and its many natural 
features. The following section shows 
our detailed analysis of the park. 

 

 

 

Park Analysis:

With its large, 90-acre area and varying natural features, Burnet Woods provides us with a lot of 
possible locations to place our amphitheater. Our goal for the amphitheater is to blend it into the 
existing landscape as best as possible. This meant looking for sites with suitable hillsides so that 
the amount of cut and fill earthwork would be limited, which not only would decrease the 
ultimate cost of the project, but decrease the environmental impact as well. Figure 2, on the next 
page, shows the drainage path of storm water based on land cover and high points. This is a 
determining factor in where we should place our amphitheater because we want to avoid building 
the stage in an area where water will collect. Figure 3 shows the percent slope of all the hillsides 
in the park. For seating purposes, hills that are too steep would provide design difficulties in 
slope stabilization and access issues for patrons.  

  

Figure 1: Current Condition of Bandstand at Burnet 
Woods 
Source: Chris Mullins 
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The orientation of the amphitheater is another import factor when looking at possible locations. 
We want to pick an orientation where the sun will not be setting in the patron’s line of site. 
Having the sun in the eyes of performers is not of worry because they are accustomed to having 
theater and stage lights in their faces. It is therefore preferable to have a seating area that either 
faces North, South, or East. Figure 4, on the next page, shows the path of the sun at various times 
of the year. Combining the analysis from Figures 2, 3, and 4 allowed us to determine the most 
suitable locations within Burnet Woods for the proposed amphitheater. Figure 5 (next page) 
shows recommended locations based on drainage, while Figure 6 (next page) shows site suitable 
based on various listed factors. 

  

Figure 2: Drainage Analysis Figure 3: Topography and Slope Analysis 
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Figure 5: Recommended Locations 
based on Drainage 

Figure 6: Site Suitability 

Figure 4: Sun Path Analysis 
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Figure 7: Preliminary Location Map 

Image source: maps.google.com 

Locations:

 

Based on the recommended sites listed in the above figures, three preliminary locations for the 
amphitheater were chosen. The first location, which will be referred to as our Ludlow option is at 
the northern end of the park near the intersection of Ludlow Ave and Brookline Ave. The second 
location, known as our Brookline option, is on the southern end of the park near Martin Lurther 
King Dr and Brookline Ave. The third and final preliminary location (Dixmyth option) is located 
on the west side of the park near Clifton Ave and Dixmyth Ave. Figure 7 (below) shows these 
locations over a satellite image of Burnet Woods.  
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Figure 8: Preliminary Location Strengths and Weaknesses 

 

Now that three preliminary locations are determined, the next step is to analyze each location in 
more detail for its suitability to hold an amphitheater. After careful consideration, the factors we 
would base this analysis on were the following: Noise bleed into residential neighborhood, 
topography, parking, proximity to UC campus, connectivity to other proposed amphitheater 
amenities, and proximity to existing utility lines. Figure 8 (below) shows the strengths and 
weaknesses for the three locations.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: Location Analysis Ranking 

Table 1 shows the ranked values that each location scored based on both our subjective opinions 
and objective analysis. The scores from the site analysis (Table 1) were used to narrow down the 
three preliminary locations to two final locations. Design Option 3: Dixmyth was ruled out based 
on its low score. The final product that we provide will include two design alternatives, one for 

Ranked On  LUDLOW  BROOKLINE  DIXMYTH  IMPORTANCE FACTOR  

Noise Effect on Surroundings  2  3  1  0.3  

Topography for Seats/Stage  3  2  1  0.25  

Parking  1  2.5  2.5  0.175  

Closeness to UC  1  3  2  0.125  

Connectivity  3  1  2  0.1  

Proximity to Utility  2.5  1  2.5  0.05  

TOTAL  2.075  2.3625  1.5625  1  

Out of 3  69.17%  78.75%  52.08%     
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Figure 11: Preliminary Location, Dixmyth 

Image source: Chris Mullins 

Figure 9: Design Option 1, Ludlow 

Image source: Mitch Neufarth 

Figure 10: Design Option 2, Brookline 

Image source: Mitch Neufarth 

Design Option 1: Ludlow and one for Design Option 2: Brookline. These designs will vary both 
in their sizes and seating capacities. See Figures 9 and 10 for site photographs of the Ludlow and 
Brookline locations, respectively.  Figure 11 shows the location of the Dixmyth amphitheater 
that was ruled out of the design process based on our site analysis. 
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Figure 12: Case Studies 

Image source: maps.google.com 

Figure 13: Case Studies 

Image source: maps.google.com 

Design Research and Case Studies 

The approximate size and layout of the two proposed amphitheaters was based on in-depth 
research and case studies of local amphitheaters. Our goal is to provide the park with two 
completely different site plans based on seating capacity and overall site area. Figures 12-15 are 
case studies of local venues and each show the following venue features: Capacity, Parking, 
Stage Size, Venue Type, and Number of Events per Year. 
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Figure 14: Case Studies 

Image source: maps.google.com 

Figure 15: Case Studies 

Image source: maps.google.com 
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We continued our research into the size and layout of our designs by meeting with professors, 
acoustical engineers, and theatrical designers from the UC Cincinnati Conservatory of Music. 
During our meeting with them, we discussed both what they would like in an amphitheater and 
what typical features we would need to design for. One of the more important talking points is 
that the seating capacity should be properly sized to hold its designed performance. If the 
capacity of seats is too great, the feeling of intimacy would be lost between the crowd and 
performers; however, the seating needs to be large enough to avoid overcrowding. Table 2 shows 
the seating capacities of the concert and recital halls at CCM. 

 

 

 

 

 

The CCM faculty also provided us with information about the electrical needs for theaters. We 
decided that we would provide the same amount of power that was used in the CCM concert 
halls: a 3-phase 400 amp, 480volt disconnect.  

Next, we analyzed some other possible non-concert uses for the amphitheater in order to see 
what additional amenities would need to be included.  

 

Table 3: Additional Uses. 

 

 

Bathroom (Port-a-potty) Utility Closet/Storage Tables Backstage Lights Speakers Electricity

Weddings x x x x x x x
Nature/Zoo Activities x x x x x

Projected Movies x x x x x
Speeches/Fundrasiers x x x x x x x

Veteran's Day Activities x x x x x
Laser Light Show x x x x x x
Cultural Festivals x x x x x x x

Outdoor Classroom x x x x x x
Marathon Sign-In x x x x x

Study Area x x
Dance Recitals x x x x x x

Conclusions Bathroom (Port-a-potty) Some type of bathroom needed or should be close by, perminant or not
Utility Closet Some type of room to hold tables/lights/electrical/or event items
Table(s)
Lights Some type of lighting, perminant or not for events that go past sun light hours
Speakers Event specific would be most efficient, but could also be provided
Eletricity Absolutely need for events and to power speakers/lights

" "

Patricia Corbett Theater 380 Seats 
Watson Recital Hall 140 Seats 

Corbett Auditorium 730 Seats 

Cohen Family Studio Theater 120 Seats 

Table 2: CCM Theater Capacities. 
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Design Standards and Code Requirements 

Outdoor theaters are governed by many national and local building codes that give requirements 
and limitations for accessibility, egress, and noise. In our two amphitheaters, we would need to 
be mindful of these codes and design them to satisfy all the requirements. Below is the detailed 
list of the relevant codes and design standards. 

 

American Disabilities Act (ADA)  

 

 

 

 

 

 

 

 

 

 

 

Internation Building Code (IBC 2012) 

Chapter 10: Means of Egress 

Chapter 11: Accessibility 

Chapter 15: Roof Assemblies and Rooftop Structures 

Chapter 16: Structural Design 

Chapter 18: Concrete 

*Codes referenced in structural design calculations located in Appendix 

 

 

 

Figure 16: ADA Parking Space. Source: ADA 2010 
Image source: http://www.ada.gov/images/parktbl.jpg 
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Ohio Administrative Code Chapter 1301:7-7 Ohio Fire Code 

Chapter 10: Means of Egress 

Relevant Information for Egress include 

 Minimum Seating Width = 18 inches per person. (1004.7 Fixed Seating) 
 Path of egress across a row shall not cross more than 24 seats to the nearest aisle. 

Exception when row width is greater than 48 inches. (1028.9) 
 Stairs riser shall be greater than 4 inches but less than 8 inches (1028.11) 
 Stair tread shall be a minimum of 11 inches (1028.11) 
 Minimum Aisle width = 48 inches (1028.9) 

 

Cincinnati Code of Ordinances 

Section 909 of the Cincinnati Code of Ordinances states the sound regulations that the 
amphitheater performances must abide by. Due to Burnet Wood’s location near a residential 
neighborhood, we must be sure that noise bleed from the music does not exceed the allowable 
decibel readings given in this Section. Tables 4, 5 & 6 show the allowable sound by time and 
day. 

Table 4, Source: Cincinnati Municipal Code 

 

Table 5, Source: Cincinnati Municipal Code 
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Table 6, Source: Cincinnati Municipal Code

 

 

In order to check that performances would meet code, we conducted testing at the proposed 
Ludlow location. An electric guitar was played with a generator powered amp turned all the way 
up and decibel readings were taken at four locations. The reading while in the residential zone 
was not any louder than ambient sound. This is shown in Figure 17 below. 

 

  

 

1. 60 Db Ambient/83 Db Music 

2. 60 Db Ambient/81 Db Music 

3. 64 Db Ambient/80 Db Music 

4. 64 Db Ambient/64 Db Music 

 

 

 

 

 

 

 

 

 

Figure 17: Sound Testing  

1 

2 

60 Db Ambient/83 Db Music

Db Ambient/81 Db Music

4 

3 
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Summary of Final Design 

Using the research from the case studies and the relevant information from the national and local 
building codes, we began the preliminary design process. We began by creating the basic 
requirements for each design alternative, which are listed below. 

 

Preliminary Dimensions and Requirements of Design Option 1: Ludlow 

Given the larger area of this location, we decided that this would be the larger of the two designs. 
The hillside was both steeper and bigger than the Brookline location’s hillside. Given the area of 
our location and the sizes of local amphitheater from the case studies, we decided on the 
following dimensions: 

 Stage Size: 30’ x 50’ 
 Seating Capacity: 800 person capacity 

To gather a better understanding of what this design might look like, we created a computer 
model using Google Sketchup and used Google Earth to accurately place it at its geo-location. 
Figures 17 and 18 shows the Ludlow Sketchup Model below. 

 

  

Figure 18: Side view of Ludlow Preliminary Model 

Map Source: Google Earth 
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This preliminary model was used to help us decide if the previously stated dimensions for the 
seating area and the stage were adequate for the location. For the seating, we used a 1.5:5 slope 
that fit the natural topography of the hillside. This resulted in 18” high by 5 foot wide rows, 
which are considered continental seats by the Ohio Fire Code. When rows are considered 
continental (width > 48”) the code requirements that a maximum number of seats (24) cannot be 
exceed between aisles are nullified. This allowed us to increase the seating efficiency of the 
model and limit the number of aisle (4ft width) to 3. The stage size of 1,500 SQFT fit into the 
valley floor well. 

One of the design requirements of the park board was to provide "comfort stations" for public 
use with the amphitheater.  We used a case study of an amphitheater located in Whitehall, Ohio 
to model the rooms attached to the back of the amphitheater.  The city of Whitehall was unable 
to locate the structural drawings of the John F. Lacorte Amphitheater.   

 

Preliminary Dimensions and Requirements of Design Option 2: Brookline 

 It was decided that the Brookline design would be the smaller of the two design alternatives. 
The size of this theater would more closely reflect the stage sizes and seating capacities of the 
CCM recital halls that we visited. We determined the following dimensions would be used: 

 Stage Size: 1000 SQFT 
 Seating capacity: approximately 500 

The preliminary Google Sketchup models can be seen below in Figures 19 and 20.  

Figure 19: Overhead view of Ludlow Preliminary Model 

Map Source: Google Earth 
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One of the design requirements of the park board was to provide "comfort stations" for public 
use with the amphitheater.  We used a case study of an amphitheater located in Whitehall, Ohio 
to model the rooms attached to the back of the amphitheater.  The city was unable to locate 
drawings  

 

 

 

 

 

 

 

 

For the seating, we used a 1.5:7 slope that fit the natural topography of the Brookline hillside. 
This resulted in 18” high by 7 foot wide rows. Similarly to the Ludlow preliminary design, the 
continental seating classification allowed us to limit the number of aisles to 3. 

 

 

Figure 20: Side view of Brookline Preliminary Model. Map Source: Google Earth 

 

Figure 21: Overhead view of Brookline Preliminary Model. Map Source: Google Earth 
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Seating 

Different types of seating and materials were considered for the seating sections. Factors such as 
comfort, cost, and visual appearance were factors that the analysis looked at for various types of 
seats. Table 7 shows the results of the analysis below. 

 

 

 

 

 

The results shows that both benches and concrete ledges scored the highest. While plastic chairs 
may be comfortable, they are more expensive and would look out-of-place in a natural setting. 
One of our goals for both amphitheater designs is to blend the look of the amphitheater into 
Burnet Woods; therefore, material selection needs to take this into account. We believe that 
using the concrete retaining walls between the rows would provide the most ideal type of seat. 
Most of the amphitheaters in the previous case studies used similar seats, where patrons would 
simply use the stone or concrete ledges as benches. Adding additional seating, such as benches 
or chairs, would take away from the natural looks we are trying to achieve. 

 

Figures 21 and 22 show section views of the stone seating for Design Option 1 and Design 
Option 2, respectively. A drainage system, consisting of a gravel base and a plastic drain pipe, 
was placed under the ground of each row. The purpose of the drainage system is to reduce water 
from pooling in areas occupied by the patrons and to help reduce storm water runoff. 
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Figure 22: Section View of Ludlow Seating Area. 

 

Figure 23: Section View of Brookline Seating Area. 
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Parking 

The existing Parking Conditions 

    

Figure 24: Existing Parking Conditions of Ludlow (Left) and Brookline (Right) Location  
(Yellow – 600 ft of Radius and Red – 1000 ft of Radius from the amphitheater) 
Image Source: maps.google.com 

 According to the codes, it is required to have one parking space per every 4 
seating area for establishments or enterprises of a spectator type, such as, auditorium, sports area, 
theater, and stadium. Since the amphitheater of the Ludlow location is designed with 800 seating 
capacities, the parking spaces should cover 200 spaces for their guests. Whereas, the Brookline 
location is designed with 500 seating capacities. Thus, at least 125 parking spaces at Brookline 
location is required. 

  In addition, ADA parking spaces has to be considered based on the total number of 
parking spaces. Figure 16 (ADA parking space) depicts how many minimum accessible parking 
spaces for required. As a result, at least 5 and 6 ADA spaces should be installed in Brookline and 
Ludlow location, respectively. The ADA spaces in Ludlow location would corporate with other 
amenity by Lake Walk senior design group. 

 Based on the existing parking analysis, the possible parking spaces are found along the 
Martin Luther King Dr (MLK), Ludlow Ave, and Clifton Ave. The MLK Dr has about 100 
meter-parking spaces on both west and east bound sides. Also, there are at least 75 and 120 
spaces on Ludlow and Clifton Ave, which are North and West side of Burnet Woods. Since the 
regulations of those metered parking spaces are allowed to park during the weekends, these 
spaces on the street can be replaced as the parking lot. Besides, some parking spaces are 
designed along the Brookline Ave inside of Burnet Woods. For another option, the campus 
garages at University of Cincinnati is located right south side of the park for many guests who 
would attend the music performances and events.  
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Final Design 

The preliminary designs that were shown earlier provided us with broad guidelines on size and 
general layout. The final designs for each location would vary in appearances, but stay within the 
general guidelines of the preliminary designs.  

The goal for building an amphitheater within Burnet Woods was to draw attention to the park, 
while keeping its natural ambiance. Minimizing environmental impact would be difficult as well 
because a large number of existing trees would need to be cut down to make way for the seating 
areas. This site clearing is an inherent aspect of construction an outdoor theater in a woodland 
area, but we believe its benefits outweigh its consequences.  

Each location differed in appearance, size, and layout; however, we wanted both design 
alternatives to be functional, welcoming public spaces. Plazas were added behind the seating 
areas of both stages to serve as areas for the user of the park to gather and socialize. 
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Final Design of Design Option 1: Ludlow 

Figure 25 shows the overhead view of the final site plan for Design Option 1. In the site plan, we 
can see the entrance plaza, what we are calling the Gateway, at the intersection of Ludlow and 
Brookline Ave. Connecting the Gateway to the seating section below is a curved, ADA 
accessible ramp. The top of the seating area features ADA accessible seating per ADA 
requirements. The seating area will hold approximately 800 people at maximum capacity and 
features three 4ft wide aisles. 

An elevation view of the site plan is shown in Figure 24. The elevation view provides a better 
perspective of the site and contains horizontal dimensions.  

The Stage, seen in Figures 25 and 26, has changed from the preliminary design model. The 
performance area of the stage remains 30ft x 50ft (1500 SQFT), but now features bathrooms and 
a storage room. The bathrooms, both 15ft x 20ft in dimensions, are accessible from the back of 
the stage, and are designed to be used by the public. The storage area will be used to store 
lighting and stage equipment when performances are not ongoing. 

Both the bathrooms and storage rooms are 8” CMU block walls with ceramic tile flooring, seen 
in Figures 26 and 27. The roof of the stage structure is to be an asphalt shingle roof. The 
structural system for the roof is to be plywood sheathing, supported by 2”x12” wood joists and 
steel header beams. The cantilever of the roof over the stage area will be supported by steel 
columns faced with concrete to provide a more desirable appearance. For the foundation of the 
building and stage, a 6 inch reinforced concrete slab on grade is to be used which is supported by 
a CMU wall and concrete footing system. The full structural design with necessary details can be 
found in Appendices C & D.  

 

 
 

  
Figure 25: Elevation of Final Design for Option 1: Ludlow 
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The eastern overlook deck on the site plan proved to be difficult to design. The soil in Burnet 
Woods is a silty-clay, and is not ideal to support a large retaining wall because of its low 
allowable bearing capacity value of 2000 psf. Detail and design calculations for the retaining 
wall can be found in Appendix E. 

Figure 26: Site Plan of Final Design for Option 1: Ludlow 
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Figure 28: Top Section View of Ludlow Rooms 

 

Figure 27: Ludlow Stage Design 
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Final Design of Design Option 2: Brookline 

Figure 29 shows the overhead view of the final site plan for Design Option 2. In the site plan, we 
can see the entrance plaza, which sits between the seating area of the theater and the proposed 
reroute of Brookline per the Centennial Master Plan from the Park Board. The top of the seating 
area features ADA accessible seating per ADA requirements. To provide access from the seating 
area to the stage, a long, curved ADA accessible ramp cuts through the seating area. The seating 
area will hold approximately 500 people at maximum capacity and features three 4ft wide aisles. 

An elevation view of the site plan is shown in Figure 28. The elevation view provides a better 
perspective of the site and contains horizontal dimensions. The stage has changed from the 
square, 1000 SQFT area, and stage seen earlier in the preliminary model. To fit the curved lines 
of the seating areas, we decided to go with a 36 foot diameter circular stage which provides 
approximately 1000 SQFT.  

To keep costs for this design down, and because of its smaller size, we decided that providing 
restrooms and a storage room for the stage was not necessary. The decision was also reached for 
appearance reasons, we felt that an enclosed structure would not fit in well with the plan which 
can be seen below. 

The lack of an auxiliary building resulted in a much simpler stage design. A 6 inch reinforced 
concrete slab on grade is supported by a CMU wall and concrete footing foundation system. 
Details and structural design calculations can be found in Appendix F. 

 

 

 

 

 

 

  

  

Figure 29: Elevation of Final Design for Option 2: Brookline 
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Figure 30: Site Plan of Final Design for Option 2: Brookline 
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Cost Estimates and Earthwork 

 
See below for a summary of each area’s cost. The cost estimates were created using the software 
Paydirt for the earthwork cut/fill and RS Means 2012 for the material, labor, and equipment unit 
costs. The brick pavers used in the Brookline location proved to be the most expensive part of 
the design, followed closely by the earthwork cost. The Brookline location was found to have an 
estimate of $517,078. The larger area of the Ludlow location resulted in a higher Earthwork cost 
compared to the Brookline option. For this same reason, the seating costs were higher as well. 
Ludlow was found to have an estimate of $633,459. A detailed cost estimate is provided in the 
appendix. 

 

 

Table 8: Brookline Cost Summary 

Earthwork $138,000.00 

Electric $25,000.00 

Stage $18,861.00 

Seating $146,717.00 

Plaza $188,500.00 

Total (w/ O&P) $517,078.00 

 

  

 

 

Table 9: Ludlow Cost Summary 
Earthwork $228,000.00 

Electric $25,000.00 

Stage $108,472.00 

CMU Walls $25,363.00 

Seating $181,729.00 

Plaza $10,050.00 

Retaining Wall $54,845.00 

Total (w/ O&P) $633,459.00 

 

 

 

 

Below, the Earthwork reports generated by the Paydirt software can be seen in Figures 32 and 
33. The blue areas represent areas of fill, the red areas represent areas of cut. 
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Figure 31: Brookline Cost Summary 

 

Figure 32: Ludlow Cost Summary 
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Figure 33: Ludlow Earthwork Report. Total Volume = 4,481 CY 

 

Figure 34: Brookline Earthwork Report. Total Volume = 5,362 CY 
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Environmental Impact 

Table 9 and Table 10 show the environmental impact of the Ludlow location amphitheater and 
the Brookline location amphitheater.  The environmental impact study on both locations covers 
how the construction and amphitheater itself will impact humans, plants, trees, animals, the soil, 
and water runoff.  The impact study also identifies how the addition of the amphitheater adds 
impact, the duration of that impact, the significance of the impact and how to minimize the 
effect.   

Table 10: Brookline Location 

Topic 

Area 
Type of Impact Impact Duration Significance 

Mitigation 

Measure 

Human 
Beings 

Disturbance to 
existing properties 
from traffic & 
noise 

May cause 
disturbance to 
MLK traffic during 
construction and 
Trapeze School 

During 
construction 
and 
Performances 

Short Term 

Schedule 
construction 
around campus 
schedule and 
Trapeze School 
Duration 

Flora & 
Fauna 

Creation of new 
habitats 

Adding/keeping 56 
new trees and 
planters around 
seats and plaza 

Permanently Long Term 
Will provide new 
area for animals 
to cohabitate 

Loss of tree, grass, 
and woodsy areas 

Clearing 
approximately 0.25 
Acres  

Permanently Long Term 
Study animals 
living within 
disturbance area 

Soil & 
Geology 

Disturbance of soil 
& natural sloped 
areas 

Disturbing and 
moving aprox. 
5362 cy 

Permanently Long Term 

Keep seating 
within natural 
slope for lesser 
impact 

Water 

Increased rates of 
surface water 
runoff 

Introduction of 
22330 sf of 
impervious area 

Permanently Long Term 

Create a drainage 
system within 
seating area to 
minimalize 
impact of runoff 

Reduction in 
groundwater 
discharge 

Addition of 
impervious area 
will reduce the 
amount of natural 
groundwater 
dishcharge 

Permanently Long Term 

Run studies on 
the amount of 
groundwater 
discharge and 
create solution 
based on studies 
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Table 11: Ludlow Location 

Topic 
Area Type of Impact Impact Duration Significance Mitigation 

Measure 

Human 
Beings 

Disturbance to 
existing properties 
from traffic & 
noise 

May cause 
disturbance to 
Ludlow and 
surrounding 
businesses 

During 
construction 
and 
performances 

Short Term 

Notify 
businesses of 
performance 
schedule and 
construction 
schedule 

Flora & 
Fauna 

Creation of new 
habitats 

Adding/keeping 26 
new trees and 
planters around 
seats and plaza 

Permanently Long term 

Will provide 
new area for 
animals to 
cohabitate 

Loss of tree, grass, 
and woodsy areas 

Clearing 
approximately 0.75 
Acres 

Permanently Long term 
Study animals 
living within 
disturbance area 

Soil & 
Geology 

Disturbance of soil 
& natural sloped 
areas 

Disturbing and 
moving aprox. 
4481 cy 

Permanently Long term 

Keep seating 
within natural 
slope for lesser 
impact 

Water 

Increased rates of 
surface water 
runoff Introduction of 

44756 sf of 
impervious area 

Permanently Long term 

Create a 
drainage system 
within seating 
area to 
minimalize 
impact of runoff  

Reduction in 
groundwater 
discharge 

Addition of 
impervious area 
will reduce the 
amount of natural 
groundwater 

Permanently Long term 

Run studies on 
the amount of 
groundwater 
discharge and 
create solution 
based on studies 

 

The information found in the environmental impact study is based off of our site analysis, design 
layouts, and earthwork estimates for each location.  Further animal and groundwater studies will 
need to be done in order to get a better understanding of the impact of the structure. 
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Conclusion 

Based on the location analysis, the two proposed locations for the amphitheater at Burnet Woods 
are determined.  The first design option is near Ludlow Ave, which is at the northeast side of the 
park. The second design option is near Brookline Ave, which is at the southwest side of the park. 
The designed stage at Ludlow location is +/- 1,500-sq. ft. and includes two (2) bathrooms and a 
storage room in the backstage. The seating is designed to hold approximately 800 guests. The 
stage for the Brookline proposal is +/- 1,000-sq. ft., which is uncovered and does not include a 
backstage area. Its seating capacity is approximately 500 guests. In order to keep the green area 
for the nature and a natural setting, the seating areas at both sites are designed with stamped 
concrete ledges as benches for the guests.  
 
For the drainage system of the amphitheater area, there would be grass lawn on top of the topsoil 
between concrete ledges and a perforated plastic drain pipe and a gravel base underground. Since 
the Ludlow location has the backstage and the design structure, the codes, such as building and 
fire codes, are considered to build the structure. In addition, the small area of plaza would be 
installed at the corner of the area. The expected budget of the Ludlow costs $634,000 including 
the earthwork, materials for the structure, and the plaza. On the other hand, the cost of Brookline 
is estimated to be $517,000, which includes the earthwork, materials for the stage, and the plaza 
that is much bigger than at Ludlow location. The parking spaces seem to be enough for those 
who would like to enjoy the amphitheater or other amenities with MLK Dr, Clifton Ave, and 
Ludlow Ave. For the additional parking spaces, the campus garages at University of Cincinnati is 
located at the south of Burnet Woods. 
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